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. [20pts] Six particles, cach mih_,xas ped in a two-dimensional infinite
potential well with width L, .E Thene are no special interactions
between the particles —ne s.: electrostatic repulsion, gravitational
attraction, efe., compared ta !Mm th of their interaction with the harmonic
poiential itsell Remembey that }he ergy levels of a particle in box are Engny =
h? (0, +n,%) (8mLY). that ghe systgm is in its ground state. ie., T=0

Kelvin. Caleculate the lnta1 energy £, for the case
a. The particles are distinguishable,

b. The particles are identical bosons.

¢. The particles are identical spin 1/2 fermions.
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2. [20pts] As shown in the fifure b:Lo_t}E__i_s a small loadspeaker driven by an audio
oscillator and amplifier, adjustablg in frefjuericy from 1000 1o 2000 Hz only.
Tube D is a metal pipe 51.6 cindensg Emh opep at both ends, (a) If the speed of
sound in air is 344 m/s at the exTsling temperpture, at what frequencies will
resonance occur in the pipe Wiien the.sound with frequency f emitted by the
speaker is varied from 1000 Hz 10 2000H2? (b) Sketch the standing wave {using
the same siyle as the figure below) for each resonance frequency.
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3. [20pts] Ina 1911 paper, E. Rutherford said: “In arder to form some idea of the
lorees requires to deflect an 2 particle through a large angle, consider an atom

[as] comaining a poinl positive charge Ze at its center and surrounded by a

distribution of negative electricity —Ze uniformly distributed within a sphere of
radius R. The electric field E— atla- lm'rtr\:“rJ from the center for a point inside

==
i [ Ll Vguf; this equation.

the atom [is] E£=
R
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4. [20pis] Select what you think is I‘—I orreclemswers inside the parenthesis, and write
them down. Noted that sonfetifmesthere is mard than one right answer.
a. areversible process is one that proceeds by a succession of very small
meremental steps, all of which are at (equilibrium, spontancous,
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enthalpically driven, zn]rﬂ]i:ally driven).

b. (AH,A8,A aaETirﬁimunsﬁﬁémm

¢. When a sample of-Hauid j.s-cémrerwd reyersibly Lo its vapor at its normal
boiling point, (g, w, AP_AV, AE, |AH, AS, AG, AT)isequal tozero

for the system. b
d. An ideal gas expand{ ai*bali ly img a vacuum. AE for the system is
(greater than zero, equal to zero, less than zero)

[20pis] As shown in the figure below, a triangle, with lengths of edges as 5L, 5L
and 6L. moves in +x direction with speed 0.5 ¢ (speed of light) respect 10 vouw
What is the area of this square wWhenyou take the measurement? At which speed,
does this triangle has thréeedges wiffi equal length?
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